On Saturday morning there were two sections for contributed papers: one in Analysis, in which Professor J. F. Randolph presided, and one in Algebra, Topology, Logic, and Applied Mathematics, in which Professor Eric Reissner presided.
At 2:00 P.M. Professor Raphael Salem of Massachusetts Institute of Technology gave an address on Convexity theorems. President Einar Hille presided.
Abstracts of the papers presented follow below. Abstracts whose numbers are followed by the letter "t" were presented by title. Paper number 582 was read by Dr. Elliott, paper number 591 by Mr. Linial, and paper number 596 by Professor Cohen. Mr. Leutert was introduced by Dr. Stefan Bergman and Dr. M. M. Schiffer, and Mrs. Macintyre was introduced by Professor I. E. Segal.
ALGEBRA AND THEORY OF NUMBERS 1. Mary P. Dolciani: On a problem in the additive theory of numbers.
Using the Hardy-Littlewood circle method, the author has proved that an indefinite diagonal, ternary quadratic form f(x) represents almost all integers consistent with the generic character of the form. More precisely, if E{n) denotes the number of integers c less than n such that the equation ƒ(x) =c is solvable in the ring of £-adic integers for all primes p, but is not solvable in rational integers, then Z£(») = 0(«). Similarly, the corresponding result can be proved for the case in which the variables are prime. (Received September 18, 1948 .)
It. A. L. Foster: On the permutational representation of general sets of operations by partition lattices.
Let U=* { •••,#,••• } be a "ground" class (with or without operational structure), and £2= { • • • , w, • • • } an arbitrary set of unary mappings ( = "monotations") of U onto Ulx-^eU. An "^-partition" of £7 is a partition whose "cells" remain intact under all the cellular monotations induced by the various ground monotations a>££2 (and also by the structure operations, if any). This paper studies the partition lattice structure of the class of all (a) "permutational-," respectively (b) "univoque"-ftpartitions, in which the above cellular "factor monotations" are exclusively (a) permutations, respectively (b) univoque cellular mappings. This theory considerably generalizes the classical imprimitivity set theory of groups of transformations. As one typical result a simple lattice condition is found (which is always satisfied if, for instance, U is finite) insuring that all permutational Ö-partitions be "derivable" from a unique "atomic" one. One is led to a representative theory, a theory of "permutations-in-the-large," and, by use of previously introduced notions [Alfred L. Foster, Maximal idempotent sets in a ring with unit f Duke Math. J. vol. 13 (1946) ] to an invariant theory of such general sets of transformations, similar to the homomorphism theory of rings and groups. (Received August 30, 1948.) 3/. Joseph Lehner: Proof of Rarnanujaris partition congruence for the modulus ll 8 .
The author proves Ramanujan's congruence: />(ll 3 w-f721)ss0 (mod ll 8 ), »=0, 1, 2, • • • , where p{n) is the number of partitions of n. The proof, in which he makes use of the theory of modular functions, is an extension of the method employed in a previous paper (Ramanujan identities involving the partition function for the moduli 11*, Amer. J. Math. vol. 65 (1943) ), in which the analogous congruence was established for 11 and ll 2 . (Received September 7, 1948.) 4. F. I. Mautner: On the principal irreducible representations of a discrete group. Preliminary report.
The author studies in more detail the direct integral decomposition of the regular representation U:g->U(g) of a countably infinite discrete group G into irreducible representations. Let Go be the union of the finite classes of conjugate elements of G. It is shown that if Go is of infinite index in G then almost all the factors (in the sense of Murray and von Neumann, Ann. of Math. vol. 37 (1936) pp. 116-229) into which the weakly closed operator algebra generated by the U(g) decomposes are of class Hi. From this it follows that almost all the irreducible (unitary) representations which occur in any direct integral decomposition of U into irreducible representations must be infinite-dimensional. In the proofs are used von Neumann's theory of generalized direct sums of Hubert spaces and also results announced by the author in the Proc. Nat. Acad. Sci. U.S. A. vol. 34 (1948 ) pp. 52-54. (Received September 13, 1948 5/. T. S. Motzkin: The Euclidean algorithm.
A constructive criterion for the existence of a Euclidean algorithm within a given integral domain is derived, and from among the different possible Euclidean algorithms in an integral domain one is singled out. The same is done for "transfinite" Euclidean algorithms. The criterion obtained is applied to some special rings, in particular rings of quadratic integers. Different sets of axioms for the Euclidean algorithm and related notions are compared, and the possible implications for the classification of principal ideal rings, and other integral domains, indicated. (Received October 11, 1948.) 6t. Leopoldo Nachbin: On a characterization of the lattice of all ideals of a Boolean ring.
A nonempty lattice L is isomorphic to the lattice of all ideals of a Boolean ring R, that is, a ring in which every element is idempotent, if and only if L satisfies the following conditions: (1) L is complete; (2) every element in L is the supremum of all smaller compact elements (x being compact if x £ Vx#x implies x £ V<#x* for some finite subfamily) ; (3) the infimum of two compact elements is compact; (4) L is distribu-tive; and (5) every inf-irreducible element x in L (that is, an element having no representation # = #iA*2with #i garand x^x) distinct from its last element J is a dual atom (that is, x<y implies y~I). Then R is essentially unique. R has a unity if and only if L satisfies the following equivalent conditions: (6) the last element of L is compact; (6') every nonempty chain of elements of L distinct from I has a supremum distinct from This investigation established that the first 20,000 multiples of 5, that is Sm up to 5w = 100,000, were a sum of four nonnegative tetrahedral numbers w(w+l)(»+2)/6 (incidentally, checking H. W. Richmond's statement about the first 4,000 multiples). Use was made of the author's elementary theorem that every multiple of 5 which is a sum of four tetrahedral numbers is a sum of two numbers of a set S, the members of S consisting of multiples of 5 that are the sum of two tetrahedral numbers. All numbers of S ££ 100,000 were indicated by the position of a blacked box on coordinate paper. Simultaneous mass additions of many numbers of 5 to any particular number of S was performed by superposing translucent coordinate paper bearing a replica of the box-configuration for 5, and marking the spaces over black boxes. This computation, being lengthy, was done only once. Although, without checking, this result cannot be absolutely guaranteed, an exception is extremely improbable, since a tiny part of all conceivable combinations of two members of S sufficed for every 5m. A photographic analogue of this process could handle similar computations of 1000 times the range, and much more rapidly. (Received September 1, 1948 
Garrett Birkhoff: Existence of generalized Poisson integrals.
Let U(x~*) be any continuous function not assuming its maximum on the boundary S of a compact domain K~R\JS of definition. Then there exists a point b~* in R and an €>0 such that for every mass-function with center of gravity b~* t fU(x~*)dii <> U(fr*) -e/| *r-b-+\ H». Let © be any family of continuous functions U, satisfying a fixed integro-differential equation of elliptic type: that is, such that for each point a~* of R there exists a family of measure functions un (with total measure one) such that \imh+o\fU(x^)dph-U(a^)\/f\x^-ar*\ 2 diJL h ->0. Then there exists for each a~* in R a measure function ju 0 such that f(U(x~*)dna^ U(a~*) for all 17E€>, and jx~*d\x a =a"~\ A maximum principle and uniqueness theorem are corollaries. It also shows that any continuous function whose generalized Laplacian (in the sense of Petrini or Privaloff-Saks) vanishes identically in R is harmonic. (Received August 10, 1948.) 
P. W. Carruth: Roots and factors of ordinals.
An ordinal is termed a root of a second ordinal if the latter is a power of the former. Use is made of results of S. Sherman (Bull. Amer. Math. Soc. vol. 47 (1941) pp. Ill-116) to determine necessary and sufficient conditions for one ordinal to be a root of another. These conditions lead to a proof of the fact that the set of roots of an ordinal is closed. Results of E. Jacobsthâl (Math. Ann. vol. 67 (1909) pp. 130-144) are used to give a short alternative proof of this last fact and of the known fact that the set of left factors of an ordinal is closed. Results also are obtained concerning the decomposition of an ordinal into the product of prime factors. (Received September 17, 1948.) 13. Aryeh Dvoretzky: On sections of power series. II.
The results announced in an earlier abstract (Bull. Amer. Math. Soc. Abstract 54-3-130) about the behavior of the partial sums, and so on, of a power series near a point on its circle of convergence can be extended and made more precise. Thus (1) can be strengthened into the statement that for infinitely many n each value of |w| </>» is assumed more than en times, c=c(e) being a positive constant. A similar remark applies to (2) and (3). The conclusion of (4) holds under the much weaker assumption lim sup log \a n \ /log ny^± «>. Also when this assumption fails, definite results may be given. Thus if lim log |a»|/log »= -oo and ^"«S^O we have lim inf d n /y n^l where {7»} is a monotone sequence decreasing to zero defined as follows: Let no be such that \a n \ <1 for n>tto, then for n>no the points (n, 7n) are obtained through Newton polygon construction from the sequence {(n, -n" 1 ) log |a«|)}. More precisely: for every e>0 there exist infinitely many n for which the nth partial sum has a root in C n : \z-zo exp y n \ < (1 + €)w _1 log n. Statements are also made about the domains covered by w=*s n (z) when z is in C». Similar results hold also in the case lim sup log | a n \ /log n -00. It is sufficient for the validity of these results that f(z) be bounded away from zero and infinity as z-+Zo through some sector containing the origin. When z 0 is a regular point and f(z 0 ) ?*Q, n~l log n can be strengthened to 0{n~~l). Finally, similar results hold for remainders and general sections. (Received September 20, 1948.) 14/. H. Margaret Elliott: On approximation to functions satisfying a generalized continuity condition.
Let C be an analytic Jordan curve. Let u(z) be harmonic interior to C, continuous on the corresponding closed region C, and let d k u/ds k , s arc-length measured along C, have modulus of continuity co(ô) on C. It is shown that there exist harmonic poly-
Given the existence of a sequence of harmonic polynomials p nj (z)_oi respective degree wy, i~l, 2, • • • , which satisfy |u{z)-p ni (z)\ ^0(w/)/w*, z in C, it is shown under suitable restrictions on C, tt(x), and the sequence »/ that d k u/ds k exists on C and has modulus of continuity (1) This paper is a sequel to one on Tchebycheff approximation to functions satisfying a generalized continuity condition. Let u{z) be defined on C. It is shown that if there exist harmonic polynomials p nj (z) of respective degrees fij y j -1, 2, • • • , such that fcà(z)\u-pnj(z)\vdstk [&(nj)] p /nfp+ 1 , p>0 , then under suitable restrictions on C (it is sufficient for C to be an analytic Jordan curve), A(z), ti{x), and the sequence nj, we have u(z)-ui(z) almost everywhere on C, where Wi(z)=limj-oo pn S {z) f z on C, and d k ui/ds k , s arc-length measured along C, has on C modulus of continuity (1) 
Suppose the rectifiable Jordan curve C is such that x'(w) is continuous and different from zero, |w| =1, where z = x(w) maps the interior of \w\ =1 onto the interior of C; if there exist harmonic polynomials
, then under suitable restrictions on A(2), Ï2(x), and #/, it is proved that ffl(z) has modulus of continuity in CR which satisfies a condition of the form (1), where/i(z) is the analytic function such that %\fi(z)\=u\ (z) . The corresponding problems are treated for approximation measured by a surface integral. (Received September 17, 1948.) A well known theorem of Mazur states that a convex body in a linear normed space is supported at each of its boundary points. The usual proofs lean heavily on the norm, so are not applicable in more general spaces. The author gives a simple proof (using Zorn's lemma) which is valid in an arbitrary linear topological group. (Received August 9, 1948.) 18/. V. L. Klee: The convex hull of a Borel set.
Suppose that X is a Borel set of type G u in the Banach space E. Then the convex hull C(X) is also a Borel set, of type G uv . HE is finite-dimensional and X is a Borel set of a certain type in £, then C(X) is a Borel set of the same type, unless X is closed and unbounded, in which case C(X) is a G$ set and F ff set, but is not necessarily closed. The proof uses Schauder's theorem on the interiority of linear continuous transformations. (Received August 31, 1948.) 19/. V. L. Klee: The Tietze-Matsumura theorem in a linear topological space.
Suppose that JE is a linear topological group in which each line is a continuous image (under the natural mapping) of the real line. Then each closed, connected, locally convex subset of E is convex. It is believed that the proof is simpler, and the restriction on the space is less than those in any preceding paper on this theorem. (Received September 2, 1948.) 20/. Werner Leutert: On the solution of boundary value problems in the theory of elasticity.
Analogous to the theory of kernel functions for partial differential equations [Bergman, Duke Math. J. vol. 14 (1947) pp. 349-366; Bergman and Schiffer, Duke Math. J. vol. 14 (1947) pp. 609-638; Bull. Amer. Math. Soc. vol. 53 (1947) a reproducing transformation is introduced for the system of three partial differential equations of second order for the components of the displacement vector in the theory of elasticity. The boundary value problem is stated and solved in a general form of which the three usually considered boundary value problems are limit cases. Formulas are given for the actual computation of the analogs of Green's, Neumann's, and Robin's functions. The results are a generalization of those obtained by Bergman [Math. Ann. vol. 98 (1927) pp. 248-263 ] A gage is defined as a self-ad joint linear functional / x on a dense self-ad joint subalgebra Aa of a C*-algebra A, such that for WÇzAo, p(W*XW) is a continuous function of X&Ao. The concept of gage includes that of state, and also that of a regular measure on a locally compact Hausdorff space. A further example is: A*= opera tor group algebra of the locally compact group G, ^o^subalgebra of all operators of the form Tf, where 7/g=convolution of ƒ with g, ƒ being a continuous function which vanishes outside a compact set in G and g being an arbitrary element of L 2 (G), and fi(T/) =ƒ(«), e being the group identity. It is shown that all elements X of A of the form W*VW, with W&A and VÇzSA(A 0 ), where SA(A 0 ) is the collection of selfadjoint elements of AQ, are integrable in the sense that GLB [Y\Y^X, Y&SA(A 9 
)]ti(Y)**LVB [Y\Y£X, YESA(AQ)]H(Y)<<».
In case the group G above is abelian, this is a lemma on which a proof of the generalized Plancherel theorem could be based. (Received August 19, 1948.) 
I. E. Segal: Extension of representations of subgroups of locally compact groups.
A continuous unitary irreducible representation (on a Hubert space) of a compact subgroup of a locally compact group can be extended to the same kind of representation of the full group. The same is true for any subgroup of a discrete group. More generally, a sufficient condition for a continuous unitary irreducible representation of a closed subgroup of a locally compact group to be extendable to the same kind of representation of the full group is obtained, in terms of states of algebras related to the group and subgroup. The author's results naturally include the theorem of A. Weil covering the case in which the full group is compact, but his methods are unrelated to those of Weil, and the proof could be greatly simplified by restricting consideration to this case. (Received September 7, 1948.) 
Otto Szasz: A generalization of Bernstein's polynomials to the infinite interval.
A constructive proof of Weierstrass' theorem on the uniform approximation of a continuous function by polynomials over a finite interval is based on Bernstein's polynomials. There the values of the function at equidistant points are employed, with weights corresponding to the Bernoulli probability distribution. In the present paper the values of a function at equidistant points are employed over the infinite interval (0, oo ), but the weights now correspond to the Poisson distribution. Uniform convergence to the function is proved at each point of continuity. A degree of approximation is given on introducing a weighted modulus of continuity. The process is connected with the problem of approximate integration by Cauchy-Riemann sums over the infinite interval. (Received September 6, 1948.) 30. J. L. Walsh, W. E. Sewell, and H. Margaret Elliott: On the degree of convergence of harmonic polynomials to harmonic functions. Let u(x, y) be harmonic inside C, continuous in the corresponding closed region C; under suitable restrictions on C if the &th directional derivative of u(x, y) satisfies on C a Lipschitz condition of order a (0<a^l), then a properly chosen sequence of harmonic polynomials p n (x, y) of respective degrees n converges to u(x> y) in C with a degree of convergence l/n k+a . Conversely, if a sequence p n (x, y) converges to u(x f y) in C with this degree of convergence, the £th directional derivative of u(x, y) satisfies on C a Lipschitz condition of order a if a<l. Furthermore, if u(x, y) is harmonic inside CR, continuous on CR, and if the &th directional derivative of u(x, y) satisfies a Lipschitz condition o^order a on CR (0 <a^l), then a suitable sequence p n (x, y) converges to u(x, y) on C with a degree of convergence l/n k+a R n ; and conversely, if a sequence p n (x, y) converges to u(x t y) on C with this degree of convergence, the (& -l)th directional derivative of u(x, y) satisfies on CR a Lipschitz condition of order a if a<l. (Received September 7, 1948.) Colloquium Publications, vol. 3, 1913 , 1934 , and in many later papers. The osculating conies (five-point contact) of the oo® integral curves are studied. The oo 1 osculating conies, constructed at a lineal element E to the oo 1 curves of the system passing through E, not only pass through £, but also touch another conic in general position. Their centers describe still another conic passing through the point of E. The foci of these conies describe an algebraic curve of sixth degree with a singular point of fourth order at the point of E. The degenerate cases of these various loci are studied in detail. (Received September 18,1948 The primitive connectives are ~p and (p\/q) t corresponding modus ponens and substitution the rules of deduction. Let 5 be a fixed normal system on a, b with nonnull g's and g"s whose deducibility problem is recursively unsolvable (see Post, Bull. Amer. Math. Soc. vol. 50 (1944) pp. 286-287, 292; vol. 52 (1946) footnote 3). To a and b are made correspond ~~ (p\J'~p) and ~~~~(p\/~p) respectively. With ~(~p\/~q) as connective, correspondents in propositional calculus result for each non-null string B on a, b, B(p) designating a certain particular correspondent. A normal operation is simulated in propositional calculus by (^, V) implications which have a corresponding effect for certain correspondents of the strings involved, and implications which transform any one correspondent of a string into any other. A finite set {Ai} of tautologies result such that if {P*} is any particular complete finite set of axioms (tautologies) for propositional calculus, c(p) the tautology ~~(~p\jp) t then B is asserted in 5 when and only when: B(p), itself a tautology, is deducible from {Ai} ; {A-}, {(B(P)"DTi)} is a complete set of axioms; {^4»}, c(p), (B(P)Z)c(p)) is not an independent set of axioms. The title results follow for arbitrary finite sets of tautologies as axioms, hence also the first and third without the tautology restriction. (Received May 24, 1948.) STATISTICS AND PROBABILITY 40/. Aryeh Dvoretzky: On the strong stability of a sequence of events. 
